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I n this 1 e f t e r , we r e p o r t a- new m e t h o d for ó p t i c a ! s w i t c h i n g 
based on the e l e c t r o - o p t i cal p r o p e r t i e s of 1 i q u i d crystal mate-
rjials and 9 i ri p a r t i c u l a r , of the nema ti c t y p e . The basis of this 
new m e t h o d i s the use of twi s ted w e d g e s t r u c t u r e that has not be-
en r e p o r t e d bef ore el sewh'ere. I n the pas t s e v e r a ! y e a r s , grea t 
e f f o r t s i n i n t e g r a t e d opti cs have been made to d e v e ! o p opti ca 1 
siwitching d e v i c e s with fas t speed by using el e c t r o - o p t i c , acous-
to-opti c or m a g n e t o - o p t i c materi a l s . A mechan i cally o p e r a t e d óp-
t i c a ! switch made of grade-i ndex rod 1enses and e 1 e c t r o m a g n e t s 
Has been proposed too . Swi tches of th i s kind i n c1u d e one i n-
put and two o u t p u t wavegui des and 3 d e p e n d i n g on the app1 i ed vol-
tage 9 one i nci den t 1 i gh t on the switch exi ts ei ther i n one or an-
o t h e r of the two o u t p u t w a v e g u i d e s . 
Our contri but ion. c o n s i s t s i n two f acts.: 
a) to use a nema ti c 1 i q u i d crystal as the ani sotropi c medi a. 
b) to use a rather s p e c i a 1 s t r u c t u r e which i s a w e d g e w h e r e 
the o r i e n t a t i o n of the nema ti c liquid c ry s t a 1 i s the twi sted o n e . 
This scheme i s i n Fi g.. 1 , w h e r e the 1 as er r a d i a t i o n coming f rom 
the 1 ef t , i s polari zed along the z di recti o n . The long axis of the 
m o l e c u 1 es i n the fi rs t e l e c t r o d é i s a 1ong the z di recti on t o o . A t 
the second e l e c t r o d e they a re along the x di recti o n . 
The ray a f t e r c r o s s i n g the w e d g e ,wi11 be s p1 i t as o r d i n a ry or 
e x t r a o r d i nary ray: s d e p e n d í n g on thé applíéd v o l t a g e , f o r m i n g an-
gl es <*«> or <Xe with the y d i r e c t i o n , w h o s e val ues are: 
<*o - sin,"1 (ho sin*} _ 
°<e = Sin" 1 (»lo Süi (T^*))"* 
( a n d are the ordi nary and e x t r a o r d i nary refracti on i ndex) 
and so the angle di f f e r e n c e i s given by : 
Aoc = s i n 4 s i n - {fh^na) 
t h a t for smal1 valúes of ex ( w e d g e angle ), whi ch i s our c a s e , 
becomes: 
ls<c(± s « A h 
If the o b s e r v a t i o n plañe i s at a di s tance d away from the cel1 , 
the linear s e p a r a t i o n between both rays will be: 
. Ll: 2: <*dL á.K 
The nejnati c liquid crystal usea has been M B B A + P E B A B w h o s e di e-
1ectri c ani sotropy i s p o s i t i v e . A plot of the cel1 transmi tance 
v e r s u s a p p l i e d voltage i s shown in F i g . 2. At 0 volts line A corres-
ponds to the extraordi nary r a y , w h i 1 e line B c o r r e s p o n d s to the 
ordi nary ray . The m á x i m u m f r e c u e n c y r e s p o n s e achi eved by us wi.th 
this stru.cture has been 12.5 Khz.. 
